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RiskMetrics and Regulation

= RiskMetrics (MSCI group since 2009)
= 1996 RiskMetrics
= 2001 CreditMetrics
= 2013 LiquidityMetrics
= Risk measurement innovation for improved, risk-sensitive regulation

= What is LiquidityMetrics?
= General methodology for measuring asset liquidity

= Multi-asset class

= Comprehensive models; encompass multiple facets of liquidity

= What it is not
= An ALM system

= Asingle liquidity scoring or measure
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Prominent Liquidity Risk Regulation

= Banks FOCUS ON
= Basel Il Ratios ¢ Funding liquidity risk

= LCR — minimum liquidity buffer for standardized short term liquidity shocks
= Tougher US version recently introduced by FED, FDIC, OCC

= NSFR — minimum amount of stable funding sources for all the activities of the bank

= Basel lll “Fundamental review of the trading book” & Integration mkt/liqg risk
= Factoring in market liquidity in VaR/ES market risk measures
= EBA Prudential Valuation & Asset ||qu|dity risk

= AVA for market price uncertainty, close-out costs, concentrated positions

= |nvestment Funds
= UCITS & Asset liquidity risk

= Fund liguidity profile adequate to redemption duties

= Liquidity stress test
= AIFMD/Form PF & Asset liquidity risk

" Liquidity profile in terms of time-to-liquidation breakdown of the fund
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LiquidityMetrics Applications for Current Regulation

UCITS, AIFMD, Form PF

= Suited for portfolio liquidity profiling, time-to-liquidation measures, stress test
LCR

= Qualification of ‘High Quality Liquid Assets’ in grey areas

Prudent Valuation
= Qualification of position liquidity
= Multiple areas of application. Under investigation.

NSFR

= Not useful. No asset liquidity concern

A LiquidityMetrics-based LCR+ ?

= Replacing static, classification-based notion of HQLA with a measurable one
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Methodology Overview
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The Dimensions of Asset Liquidity

LiquidityMetrics measures
the expected price impact
for an order of a given size

traded within a given time horizon
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Single-Asset Liquidity: Liquidity Surface

= Liquidity Surface (LS) of an asset:
expected transaction cost of an
order of given size within given
time

= Liquidity taker p.o.v.

" Professional execution o 1 half bidiask spread i
= Orders, not transactions w8 '
size (# of contracts) T time horizons (day)
)/
N . |
S 4 Bringing market impact models

from trading floors to risk departments
i and from Equity to all other asset classes
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Anatomy of a Liquidity Surface
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From Asset to Portfolio Liquidity

.....
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Risk Limits

Asset 1 P1
Asset 2 P2
Asset 3 P3
Asset 4 P4
Asset 5 PS5

Portfolio Obligations

Trade 1
Trade 2
Trade 3
Trade 4

Trade 5

Market

Liquidity

Transaction Costs
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I S —
Portfolio Liquidity Profile

Liquidity Scores

Liguidation Scenario: Full liqguidation, no transaction cost limit.

Gross Exposure by Liquidity Score

Il Long Exposure

Il Short

Exposure by Liquidity Score

Exposure

B Gross Exposure

COMPANY: ABC Corporation
PORTFOLID: Sample

CURRENCY: USD
AMNALYSIS DATE: September 02, 2013

Position Count by Liguidity Score
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Calibration
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Equities

ilable for listed markets

idely ava

= Trade data w

impact models can be estimated

market

ITG Liquidity Surfaces of GS and BAH
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OTC Markets, e.g. Bonds

= Not enough data available to estimate a Market Impact Model

= How to estimate a Liquidity Surface?

Strategy

A

Data enriched via
direct market survey
(“Liquidity Observatory”)

Simple models

few parameters

Social Network

B 3
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Standard Models Understanding OTC Liquidity

Surfaces
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Market Impact Mechanism: General Case

1. Permanent effect:

I

=  Fair price is impacted

N

=  The order book is dragged along

2. Temporary effect: fair price .

=  The order book is emptied

"=  Liquidity regenerates bid 2

O O O (O [N [«DN o))
wn wn wn (V]
O O ®.
w

New equilibrium
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OTC: Look on the Bright Side

= Permanent effects are related to the information released by a trade
= Complexinterplay between permanent and temporary effects

= |Impossible to estimate in absence of transaction data

= However, for Bonds (and many OTC asset classes) modeling a LS is easier
= Trades are private: trades release very little public information
= Fair prices are strongly constrained by no-arbitrage

= > OTC permanent effects can be neglected

= Main assumption of the framework
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Market Impact Mechanism: Bonds

=  Negligible permanent effect:

1SS

= fair price is insensitive to our trade

N

. 1
fair price

bid 2

O O O (O [N [«DN o))
wn wn wn (V]
O O ®.
w

= Transaction cost is fully described by
1. The shape of the order book

2. The time needed to regenerate a lifted quote

Relaxation Time: T
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Parsimonious Calibration of Bond LS

= Simple proprietary models for OTC asset classes

= Few, intuitive parameters

= Data Sources
= Bid/Ask spread (bond specific): from the MSCI Bond Liguidity Measure (BLM) model

= Market data from CMA, Reuters, other

= QOther parameters (bond-category specific): from the “Liquidity Observatory” survey

1. Order book shape: LS cross section at a fixed time horizon (e.g. 1 day)

2. Relaxation time (1)
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Modeling Elasticity

= Regeneration of liquidity surfaces on the multiple day horizon

= Fundamental result: elasticity bounds

= Perfectly elastic markets digest orders instantly (t=0)

= Perfectly plastic markets never regenerate the liquidity taken (t=90)

= Relaxation time (1) measures regeneration time in days

Elastic Liquidity Surface Liquidity Surface at « =5 days Plastic Liquidity Surface

size ($min)

s
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Bond Liquidity Observatory 2014

Liquidity Observatory

E Subsovereign § Convert
= L)

Corporate
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Eurozone Periphery Large Greece I1
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Conclusions

= MSCI LiquidityMetrics

= js ageneral methodology for asset liquidity risk
= Extends MIM techniques outside equities

= Current coverage: equities, bonds, forex
= Applications within current regulation

= tools for asset-liquidity focused financial regulation, such as UCITS, AIFMD, Form PF

* Prudent Valuation could become another area of application

= qualification of HQLA in LCR-type of measures

®= may be used for building measurable versions of LCR-type of measures
= Calibration outside equity is achieved by

= Simple models

= under assumption of no-permanent effects

= Data

= Bid-ask spreads at single bond level, via model

i = Survey-based datasets for other parameters at bond-category level

RiskMetrics
An MSCI Brand

©2014 MSCI Inc. All rights reserved. msci.com



Regulation References

" 8(12}3250 i’gasel Ill: The Liquidity Coverage Ratio and liquidity risk monitoring tools” ,

= FED, FDIC, OCC: “Liquidity Coverage Ratio: liquidity risk measurement standards and
monitoring”, 10/2013

= BCBS: “Basel lll: The Net Stable Funding Ratio”, Consultative Document, 02/2014

= BCBS: “Fundamental review of the trading book: A revised market risk framework”
Consultative Document, 10/2013

= EBA: “Consultation Paper on Draft Regulatory Technical Standards on prudent
valuation under Article 105(14) of Regulation (EU) 575/2013 (Capital Requirements
Regulation — CRR) ”,

= CSSF: Regulation 10-4, (UCITS) 12/2010

= CSSF: Circular 11/512, 05/2011

= EU: Directive 2011/61/EU, (AIFMD), 06/2011
= EU: Regulation No 231/2013, 12/2012

= ESMA Final report 2013/1339 “Guidelines on reporting obligations under Articles
3(3)(d) and 24(1), (2) and (4) of the AIFMD”, 11/2013

= SEC: Form PF “Reporting Form for Investment Advisers to Private Funds and Certain
Ggemmodity Pool Operators and Commodity Trading Advisors” 06/2012
Riskl\'/i:e.'trics

©2014 MSCI Inc. All rights reserved. msci.com



MSCI 24 Hour Global Client Service

Americas Europe, Middle East & Africa Asia Pacific

Americas 1.888.588.4567 (toll free) Cape Town +27.21.673.0100 China North 10800.852.1032 (toll free)
Atlanta +1.404.551.3212 Frankfurt +49.69.133.859.00 China South 10800.152.1032 (toll free)
Boston +1.617.532.0920 Geneva +41.22.817.9777 Hong Kong +852.2844.9333

Chicago +1.312.706.4999 London +44.20.7618.2222 Seoul 00798.8521.3392 (toll free)
Monterrey +52.81.1253.4020 Milan +39.02.5849.0415 Singapore 800.852.3749 (toll free)
New York +1.212.804.3901 Paris 0800.91.59.17 (toll free) Sydney +61.2.9033.9333

San Francisco +1.415.836.8800 Taiwan 008.0112.7513 (toll free)
Sdo Paulo +55.11.3706.1360 Tokyo +81.3.5290.1555

Toronto +1.416.628.1007 . .

clientservice@msci.com | www.msci.com

RiskMetrics
An MSCI Brand

.
.




Notice and Disclaimer

This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its subsidiaries
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